A 91-year-old female presented with a pulsatile abdominal mass. Her past medical history included hypertension and hyperlipidemia. A 6.9 cm infrarenal abdominal aortic aneurysm, with a left ectopic pelvic kidney and two aberrant renal arteries, one each from the left and right common iliac arteries was found on computed tomography. Because of the high risk of rupture, surgery was recommended and an endovascular aneurysm repair was performed. The antegrade flow of the aberrant renal artery from the left common iliac artery was preserved. The right aberrant renal artery was covered with stent graft. The patient's serum creatinine level remained unchanged throughout the postoperative course, with an uneventful postoperative recovery.
Introduction
An ectopic pelvic kidney is a congenital abnormality, in which the kidney fails to ascend at embryologic development and remains in pelvis [1] . The incidence of ectopic pelvic kidney was reported to be between 0.033% and 0.047% [2] , and the occurrence in combination with abdominal aortic aneurysm (AAA) should be extremely rare. There are a limited number of reports in literature about AAA with an ectopic pelvic kidney. One or two aberrant renal arteries are often ob- of the literature.
The patient described in this case report consented to submission of her case.
Case Report
A 91-year-old Japanese woman was referred to our outpatient department with a pulsatile abdominal mass. Physical examination showed systolic hypertension (220/116 mmHg). Her medical history included hyperlipidemia, arterial hypertension, chronic kidney disease (CKD), and reflux esophagitis, but no history of any allergies. Her family history was noncontributory.
A computed tomography (CT) scan showed an infrarenal AAA with a diameter of 69 mm, a left ectopic pelvic kidney, and two aberrant renal arteries, one each from the left and right common iliac arteries (CIA) (Figure 1 ). The diameter of right aberrant renal artery was 1.5 mm, and that of the left was 2.5 mm. The diagnosis was AAA with ectopic pelvic kidney.
Although she was 91-year-old, her activities of daily living were independent.
Due to significant arterial hypertension, the risk of aneurysmal rupture was high, and surgical treatment was recommended.
The anatomical conditions of abdominal aorta and iliac arteries were within instruction for use of all commercially available EVAR devices.
Preservation of the aberrant artery and renal protection was necessary due to the history of CKD. The aberrant renal artery from the right CIA originated near the bifurcation of the aorta; hence, it was difficult to preserve the antegrade blood flow after EVAR. The aberrant renal artery from left CIA originated from the distal part of CIA. Our strategy was that the left aberrant renal artery was preserved, and the right aberrant renal artery covered with stent graft. The Gore Excluder stent-grafts (W.L. Gore & Associates, Newark, DE, USA) were successfully implanted.
Postoperatively, she recovered well without complications, and was discharged from the hospital nineteen days after EVAR.
We performed a follow-up CT at 3 months after EVAR. The aberrant renal artery from left CIA and ectopic pelvic kidney revealed enhanced contrast ( Figure   2 ). The aberrant renal artery from right CIA was enhanced in the retrograde direction, and there was no type 2 endoleak from the artery. One year later, laboratory investigation revealed that the creatinine level was stable. At the time of her most recent follow-up, the patient reported feeling well without any complaints.
Discussion
The kidney originates in the pelvis early in fetal life, and gradually ascends to Ectopic pelvic kidney is a condition that results when the kidneys fail to ascend to their normal position during early embryologic development. A simple ectopic kidney is usually asymptomatic and may function normally [4] .
There is some variation in the blood supply of an ectopic pelvic kidney. The aberrant artery can originate from the abdominal aorta, CIA or EIA [3] . There can be various combinations of the aberrant artery. Before initiating the surgical procedure for AAA, evaluation of the aberrant artery is important.
In this case, the left ectopic pelvic kidney was accidentally detected on CT Greenberg JI et al. reported the long-term results after coverage of the accessory artery during EVAR. They reported that coverage of an accessory renal artery larger than 3 mm may cause local renal infarction, but renal function is maintained and there was no difference in 30 day or 24 months survival [6] . Reconstruction of the accessory renal artery during EVAR is controversial. Before deciding on the surgical approach, a preoperative detailed study of the CT scan images is necessary. This can help in selection of the best surgical method and avoid intraoperative and postoperative complications [7] .
Recently, EVAR with fenestrated device and hybrid surgery were adapted for AAA complicated with ectopic kidney, and good clinical outcomes were re-
The aberrant renal artery originated from the aneurysmal sac or from the aortic bifurcation in the previous report. In these cases, an additional maneuver is necessary to salvage at least one aberrant renal artery.
In our case, two aberrant renal arteries were observed, and the sizes were 1.5 mm and 2.5 mm respectively. Each aberrant renal artery supplied about 50% of World Journal of Cardiovascular Surgery the kidney. Right aberrant artery could have been covered during EVAR. However, since the left aberrant artery originated from the distal part of left CIA, it was possible to preserve the antegrade blood flow during simple EVAR.
We did not use the fenestrated device, and preserved the thicker aberrant renal artery. The thinner aberrant artery was covered with stent graft. The post-operative renal function was unchanged, and good clinical outcome was achieved. As far as we searched the literature, this is the first report for coverage of one aberrant renal artery during EVAR, to treat of AAA with ectopic pelvic kidney.
There are, however, only a few reports about EVAR in the treatment of AAA with ectopic pelvic kidney. More cases are necessary to validate the optimal method of treatment. A longer observational period and more case studies are warranted.
Conclusion
AAA complicated with ectopic pelvic kidney is rare. Preoperative evaluation with CT scan was helpful in planning the surgical procedure. We performed EVAR and sacrificed the thinner aberrant renal artery. In this case, the postoperative renal function was not affected, and a good clinical outcome was achieved.
